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(57)Abstract: 

PURPOSE: To obtain a silicon polymer having both the characteristics of an inorganic material and those of an 
organic material by covalently bonding an organic polymer layer to a crystalline laminate structure composed of 
a tetrahedral structure having silicon or germanium as the central atoms and an octahedral structure having a 
metal as the central atom. 

CONSTITUTION: This silicon polymer comprises (A) a crystalline laminate structure composed of a tetrahedral 
structure having at least either Si or Ge or a combination thereof with at least one member selected from 
among Al, Fe and P as the central atom and an octahedral structure having at least one member selected from 
among Mg, Al f Ni, Co, Cu, Mn, Fe, Li, V and Zr as the central atom and (B) an organic polymer layer formed by 
convalently bonding organic groups each having a polymerizable reactive group to part of the Si or Ge atoms as 
the central atoms of the tetrahedral structure, and bonding the reactive groups of the organic groups to an 
organic compound polymerizable with the reactive group. 



LEGAL STATUS 

[Date of request for examination] 26.1 0.2000 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of xtinction of right] 



Copyright (C); 1 998,2000 Japan Patent Office 



(lWHsttWWMP (JP) 



02) & ffl 1^ £t $g (A) (ll)ftgftHg|&B8#*t 

#^¥7- 126396 

(43)£tfIB ^7^(1995) 5 £16B 



C0 8G 79/00 NUR 



ig&gfcft tt5fcg©»2 OL (^ 7 M) 



(21)fflBt## 


4fH¥5 -275518 


(71)m®A 


000003609 










(22)ffliSB 


5 ^(1993)11^4 3 




gtt»S»ifcgA^Br^gj»^«ji41# 
















# mm 








JgftlJftg*»fiX¥J»r^gjft^«5t41# 














(72)»W# 
























(74)ftSA 













(54) mwozm mm-mmmmxM&ms&rj^vmmjjSi 



(57) [Sft] 
Ci. 

£ ©**&t4©8}»fltj&#£7£2/£T 2, . C ©fltJI1tjii&© 



(2) 

1 

cnwtaii ass, Getmmttx&pu <4fe n 

©ft^. SfcttMBK^©— »*A 1. Fe. Pfre>Ml£ 

h.i>'pu < i «, i stones «:<t o m&utcm+iip&m. 
^tt^Amwmn^tyig. ai, Ni. Co. c 

u, Mn. Fe, Li, V, Z r a>6i§«:h£d>&< 4 
fe 1 T4 8ffi#ffl*?ti£4tf>6»fcS 

t, 10 
*£S8. G e *> & matl Z'PK < £ fe 1 m<DB.WPtS; < 

4 fe-gp©ji^tt, a^jftft sits**** s*rft£4 

TiS©a) . b) teitfc) &iS£-L-r 

gsw-r s^tss-^tt© 4 s^rafi*©* ^ji^pr* s 

< t fe 1 «©MT-© 9 %©— SS£. S^oJfifefcKjSSfc 
fBe) ) 4. 

a ) it^m<p<Dim, g e *»e>>st;m-s>4># < ife is 

©MT. *fc»^^-©— SB* b > it-£4S©A 1 . F 30 
e. d) Yfc£«i|»©Pa»6Mt*nS4>tt< 4 fe 1 «©M 

4. b) ft-^*©Mg, A 1 . Ni, Co, Cu, M 
n, Fe, Li. V, Z r frhmtin&'Pli < 4 fe 1 S 

©£H£ **ji-t- t *■ * 8 4 afi&ik&vmm 

e *>6»K*i*d>a < 4 fe 1 ft©K?©*J>& < 4 fe— SB 

Ts**ai4. KW«a4sit:nj6ir^o#3*-ea^«: 40 
^Bi&viz^mtis'mt. *zi^L-r^tas4w«{b 

WB£j&ifrrss£fc«&x«. 4»>5&-5Wta-«sita 

a) 4>&< 4fe 1©T->U=J*S/S£fe*i. *>oS^oJIB 

rstfcdtt. Pte< 4fe lOTJl-nti/iSWlAay 
>£fe<3. *^*^tl^Sf£:S^-r^**S«4«* 
fe^-Cfe^ Lfc G e ^b^tj. < 4 fe 1 o© 
r;b3+->SS/'c«^oV>*fe%, ^oa^DitB^S so 



HH9PH- 1 26 39 6 

2 

ita6*W***«lt**il*^"C*l*LA:G e 
lt£1^6*ttlfcil>&< 4fe lS©{t^J„ 
b)Ms. Al. Ni, Co. Cu. Mn. Fe, L 

i. v. zr*6mm*^&< &6ia©&R©feft 
c > fc»#^© 1 as* £ Wi 2 as«±*g^ 

d) P**rrafl:6*l. 

e) it»Sr<4fe 1 ooTAat^ISWtii/'J a>7 

K, ife l ■5(D7*3+ > >l4*t5i' 

*>jg(*ft-S4>fc < 4 fe 1 «©{fc£«|. 
[000 1] 

[000 2] 

[«fcfe©mfi] -««:=»- htt. SEBfttc £©£«(#« 

a £©«$•* fe ®ta fe u < fesostcsta 

tt&4'©^*feo*s, igjK^if^H4*5^^<hc^X* 
ifi&Z,. COtcim***) . ^«MI44W^*m4©± 

tawitm^^ia-fe^. o**>±e©^jS*Biaw«:iwnB 

[0 00 3] ***M«c**J:9 4*SB3*r4L.-C. 

- 1 0 8 2 7 2^<&#gfce. fm-mw^<^ 
v v F^wra^snr^-5. commsh*. x#=h^> 

Uc*WW«tt3-?- + >y*We*5. L*>L. c©» 

^jB*©ft««ig«««iJj<y -r-(c«Asnyt 1 

«ltSt^^s^©^8^*5^t^•K:^3l3•^±s^:4*sr , * 
r. wts^ y v-Kjf<r3iaiwaifii±«a«>ttc». 

[0004] >X«C^frUlBiA©W^^5#PaBS6 2 - 
7 4 9 5 7 Jf&ftfc» % 4 {J^Jffl^K^-^L-r 

«ffi«i>rw^)r4>s*«, *3tw*si»i-r*'*W^©* 

[0005] ±n<Dmmm±^ 



3 

[000 6] 
[000 7 ] 

X£®OS^SJSK <£ 0 KB mfi«C«£t**f» -5 C t ifi-C 

* c t «c <t o . tmgt>tmmm<Dm-&*mwr -set 
[0008] *&w<Dm i ©w.a-flft«s^«:«. a 

J1-?<D— gp%A 1 . Fe. P*>631(3:nS^%< tfc 1 
J: Og^l fcJK?-* cfJ -MB-?- i r £ 4 M^ES 
^itiMg, Ai.'Ni, Co. Cu. Mn, Fe, L 

i . V. Zr* h Mii tlZ'Ptt <ti>i m<D&m*:tp.b 
Uftz>>pt£ < <t 1 1 rn.om.wpti < t fe— spcoj^f- 

[0009] *&&<Dm2(Di}m-'m®m<&fr<o$mj5 
mt. Tie©a) . b) &£Uc) zm&bxu&mm 
ttzm^JM (Kb. 

Tiecod) zmavz. ssbi 
•r sisst4Jitt«^4*-r swisa^i*© a wtmmm. 
<D^m^-cS}^mm. g e*e>a«ns^< t fe 1 
fi©^-?©-^©— sp*. fi^-Bj^sitsa^w-rsw 



C3) fS¥7- 1 26396 

4 

h'PU <ifel a©/r?. S/cBtif®- BP* b ) it 
affi<DA 1 . Fe. dMb^4»©P*>6j§(;m&:4># 
< £ 1 @<DM^{C i «5S^LfcJl^=&*^m^-t-r -S 
4®»ffi^i. b) ffc^t"©Mgr. Al. Ni. C 

0, Cu. Mn. Fe. Li. V. Z rfrhffl&tiZ'P 
&< £fe l«©^£^frM^£-r3 8BS#®fltig£# 

10 mm<mmmm*mmzwmmtfam.b. t* 

«H«jttt© 4 ffi*ffi«^©*,c^-e* zim. G e 

*>e>js«ti-s^)5c< <tfe im®m*<D'j>t3:< ife-as© 

[0010] *¥WS<Dm 1 1*. 4ffi<*M1t3S<Dtp^iM ; ?- 
20 *!&^Zim i is&VG&1j>hWti)riZ>'J>ts:< bi> IS 

1, Ni. Co. Cu. Mn. Fe. Li. V. Zr* 

cc4®^ffi^fig?^fci,>fci5>^2 : \m.mm>i><r> 

30 [00 1 1 ] C<D2 : l§9*St,>ttl : ia«JS*JKfiS 

t5KB4 ®#®£*8iiS-r ijR-?- i 8 w&mzmi&T 

S<tM»^M J ? L -C*'5S^*iJ:iy : G e©5 %<D'pt*< 
i fe 1 SO— SPttA 1 . F e&^fcO'PJO^jltftiS 1 S 

1. Fe. Ptt. a^*^«Gei©^Il^-agS(cj: 
Og^tC^A-C^S. 

[0012] Amtmm&zfcm-zmFf-uiiz. -eo- 
gp* ^a^gp^s^ttosjes** fe-3*®* <t**M^ 

40 -e^LTt,^. C©W«SO^ABltlliKSAK'C4 

sjfoesrwi,. •en@*-fea-^Lra^f**^t?^5 

WSK b^fe i L r W« - «H^S^*© WtSSP^^ 
fiKLrt^. c©fc**«Hb^©S®«iSi*t©fiS^ 

it^=&iiassf -set -emm -mmm.^m>mm^ mm 

[ooi3] ufca^-c. c©wis-««iffi^w. /c 
<b^.«3- htttcbtLx&m-rzmttmm&zus&x 



(4) 

5 

^-tux&mtz m<nte<D&imt& tom&tszvm 

[ooi4]$fc, cvmm-mmm&m*. a^tt 
±^ vm&ttm a t tb^r J: 2- < ©^ 10 

£12)fi£#©W&tt£r <fc'©!B5tt©&#£ia* C i ifiXif 

5. W)i«J3Si*:<D^j!ins«raWK:ao%*fi^ l o o 

ZfrQ. 0 5 MS%i» % 8 5 fifi%**M£ C t>. 

[0015] *2£9§©w«-&tafi£<*©#-c*>, «T 

©fe©«5^>#^y>^J<bOTffltr>€>*l££ffi£ 
y T * n * 7 > ifi 6 SB(c£-J5A>© 5 xh 

^S^bfcs i £*4><bLT*©£*>9icig3S#J4® 

COO 1 6 ] #M©JB2©31BJlDigfi;fr£«. 

ii^r-rsig^xgi . g^© P HzsmoxmrnxD 

^tt^wta-fb^fcan^-cs;^ s -tt^a^^xg £ 
frhtez. m&imx'te. 4mvmzmim ^m^m 30 
-rsfb^a) , 8iBttgif^fiS-r&M^=&w-r^^^ 

TSfb^b) ibrti. Mg, Al. Ni. Co. C 40 
u, Mn, Fe. Li. V. Z r *>e>S«tiSd>*< i 

& 1 s©&iiM*©totfa*a. t*3*s/ Ffcir 
st/b^s. c©5%. ai, f eK.zmwm*&fffi-& 
wf-buz <t*«c^©— mt 4 ®f*®£tg>&-r * 

imm. Ge©-gS£S8IT£M?-<b&£. 
c) <fcUT(i7k. TJUn-Jk T-feh>. ftWK. ftfll 
if© "5 %© 1 fcj* 2 @«±©il£ l/fcffitt&ffi 

wjffltts. Jje©^b^gia) . b) »^>ri/t>^ 
«c«jw , j-* s fiwtt«c<. &zm.m<mmmxtr>->x$> 
mmzm&xzz. 50 



ttBFP7- 1 26 396 
6 

COO 1 7] fr*5, il^KP^Wrifb^d) 
m-rZZt&X'Zi,. C©^«Id) cb©P35J4BD»H 

^fijtr^M^ (ass, Ge) ©-as^g^-rsji^i 
c©^^d) tL/r«. •;>&£*:«-€•©§?» 

P©*Rt£ift. P©W$^***£. 3Efcig£B§(C, 

S„ C©<b^e) fcfb^a) i|5l«K:La®1«ji{$ 

•atjeHt/T^ikfc*. C©fb^#je) ©m*n«:J:'?4 
ffi(*®^©cf^M^-C*^^*/c«G e©^ ^©~ 

^CC^^-i-rS. C©fb^«Je) Sfb^Sa) K.MLX 

mm<Ditmxmm-r s c «b tc j; 9 aii«jtf**©^si5 

©SH^iS^-c**. 

c 0 0 1 8 ] mmmmBt£JMxi*. mmztitcm&m 

m<D P H * T * * U tt«C 1/ T SJa«i§«©fiSg* 

«. P h 8 - 1 0 mmx$> mmtmv&ik&f&m; 
vxm^mmo>^Mti)^wrr 2>ssj£Lt©at ^ t?iitT 

s©i^3©iaK^#-cfec/jc5c<t4>-c#s. c©an 
ieBssigu. M^©iiiR^si^fl=^m-c. mtic 

ft^s©x-y i >^«:g-r^is#fc$)-5 <> f#6nfcy;v 
«©«Ji«)g^«, -s?§«* 0 xfttmm tor 
*it-r€»©*^L^. 

CO 0 1 9 ] *?|BJ©m)l«^figXST«B^{**5 
^c) fCfrie©a) . to), d), e)S^^P 
Si, ^S*"f^il^<b^*8®«:®©»S#iS*i5ttf 

tx rjsRg l 00 c neciise t)Vt) j t)1>*j)1> =j * u 

>©SJR$ fctJG e &T)l> 3 +~>S©Jn7k^©« 
©Hft*ffi^cc i 0 8 ®#ffi«:*g^ o , c©S^* fcttG 
e 4 BJ#:ffi©i|gS«3S*ifiSS UX 4 Soffit 8 

ffi*®i©ag«^0fiE§tiri>< &©<hl£5£LTl,> 
•S. l/fc^ot, SSS/tWGe©4®<*ffi©— SUJCW 

^»*5fig^ mcwbx hmm * ^«g e ©4 b#b 

(*8®ftffi{ciaseLr0fiX3ti, |g^5«i^M©fflJl«j& 
c 0 0 2 0 ] mt&B&amx\*. mmm&i*tc*imi 
w^b^ccfta^j-a-s. coJg^^fcisorpa^ 



(5) 

7 

[0021] »arrs««Mi:^«i«*jRflw*titt*©* 
»»«*».*. s & n Lxmrnt-s®) *> u < «?§«©»« 

[0022] ttAStfWfc^K J: ortM^KsjWtt 
tSffc^fefcJUiiraisk «JJ»W© J: 9 «cA»«ftlX.ft C 

©*M»»£-c#iS3*rc<#>*.' cofctirt&notttt- 

*&8»1%#tt, SEfc© F P R % t' ©«^M»-C^^flI 
£*©*CC#|fcbTi>£M^©IBfc{t^^#&< * 30 

K*6*M*fe*S36*. cntaatt±tiwi-f*>a>iB©» 
at* ^ * >^©fc»M^ iMfrO m-itfiwm < ® 

[0023] 

4BD<*ffi<!:8ffi#ffi<t*im@3tl/c#ig-Cfl5 40 

isdssnruo. R4Sttffi4#fiETStf^Jn^«:» > a 
[0024] c©<t*. tt©*mb£©»ntfc#cft<*r 



»Bff7-l 26 39 6 
8 

[0025] c ©#«-&#££#». mmmmos* 
© 4 m#m*mf&r s imjkt- 4 wasi wwidt 

[0026] coft&k-mwm&ftowmiz, m&mm 

<*«c*Wfc^*Win«£ Or J: 

^{cr*&„ 
[0027] 

So 

(*tM«l) 

(a&X8) 1 N©*IWk^ h >; 9A*ttffi2.0 0m 1 

tc*4 ooomi ^m^xmnytc^miti- V ') V A* 
(Ai) 5i«ifc. »ij«ci ooom l o*%s~~ 
;kc 3 - jt Z 5"J a +->7"n tvu h ^ h * */*y5is 

(MPTS) 49. 6 giffit?ni">A6»2 

0. 4g**njfc«fc<«i*i/"CB»i=&saiL/fe. 

iKtbxmmbtz. c ommm&mz 4 mfrwomm* 
tpfom&ic x mmm<Ds< yvmfitmM 1 0 xmm 
K7uv>m*fruxmffi£iZ&i&Lxmmm*:&i£ 

2-fc Fa + ^x^-iU (HEMA) 2 s. &3&Bitem 
OOiimiJJr^OOMm (0. 5mm) fSKCC) ^ 

1 . m&.mmL*> fx 1 sins^nss* l r^s^ 

*©fe*. T^VJU«±(CHEMAijf^4"J 

e MAmnkm&fc<Dg:wm& e b WFictt^x «t o isj± 



(6) 



ftommmz isi± § a •& c t m nim-e$> zc±%tkl 

Sft:. 0. 5mm<t«£3fc©VV^- F3- h 

ohm* 2 ) mmm 1 ■c^sLfcan^i* 1 2 g 

**yj|^*JMMMA> 5g. 3feft^§3^Jtb-r 

nm^Lfc. c ©b^«*t * u ;u«t£&cj^ 1 0 0 u 
ma«KSt« i/ . *flE**Mi9 > 1 issra&ii-stfcjffi 

«l-C*i^Stfc ( *©*§:&. MMAiSSflfcgjf*© 10 
^ * * U ISJSS t t ft: W«*-&#H * 4> oti 

Mkm&temtwms. 6 b tetter* 0 < i*± u -cc> 
[0028] (m&m3) zmmiT-vmb-fcmmmm 

ffcfcHEMAKfrl/TO. 05. 0. 5. 1 , 3. 6. 
5. 12. 5. 25. 50, 75. 8 5SS%©U^£ * 



7-126396 



10 



feS^^tcHEMAtc^bfc^^ftSSLfc,, COS 

iaSKAl;t.-Cl«ftH£l/fc. cn*2 0mmxi0m 
mx 1 mm©S«cfiSl/3i*iSfffSIW5'>7'T 1 m®m 

S«»fcoutDMA <Sftfttt5¥t£) £S<15£bft:. D 
MA©a^&»&4rte«jS»tt*E" «Dt-*KJ:r) 
«Et«^©#? *©*E**H* 

[ 0 0 2 9 ] * 1 (C«H EMA*^#*tci3^l/ft:SltS 

K.mir&>}<£.mmm&#tco. o sjta^HEMAjcjjo 

[0030] 
[«1J 



^rWS (%) 


0 


0, 05 


0.5 


1.0 


3.0 


6.5 




90.7 


94.2 


94.0 


97.2 


98.1 


101.2 


«** <%> 


12.5 


25.0 


50.0 


75.0 


85.0 




fiS era 


102.2 


105.3 


105.9 


X 


X 





ss^i*©*/? ±*u «■***©» 
ansa* 5 os*%©a^-tiH e MAmaxom-^ictk^ 

[0031] ® ami (D^-zzm? ?7 tuxffii,* 
«££#©#? x*k»sk y t x ©$w^ «t 

®fflfCBy = 9 6. 7 5 2 + 5. 3 7 5 5 1 o g x<DM 



40 



0. 0 5»S%tt=.ofti@d>JI©fR®«JSf*©85tt]-CH 
Oft:. 

[0032] 

[&9I©3&*] C0*m-*mK6fttl. *WB€#JA 
■T5*S^14©#tS<fc^I©«H{C^«3fe, ScEOfa* 
tt/BfeKtt* thmrnrnti: <t'©#tt£tt^T S C <!: HfiV 9 

tttt i'©ffl&CCfiJJB-C& 



[iai] c©a«. t»Mt&{*©3*Kcc 



(7) 



^W¥7- 1 2 6 396 




i72-)mmm mm m wwrn %m 

flu© i mt£^wfc*msm mmmmftjs&m** 



